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COMPLETE SPECIFICATION. 
Injectable Colloidal Iron Preparations and Their Production. 



We, Farbenfabriken Bayer Aktien- 
gesellschaft, a body corporate organised 
under the laws of Germany, of Leverkusen, 
Germany, do hereby declare the invention, 



for whs: 
granted 
is to bs 
cribed 
The j. 
10 colloids] 
method. 



patent may be 
lod bi which it 
^nvt&L iv be. particularly des- 
; - fag statement: — 
jt s Sid n < v concerned with 
and a novel 
ods.ctioa of ssid preparations. 
Iron ^ - is the iron has a 

valence of 3 are known CO be useful in the 
treatment of various conditions in which ad- 
• 5 ministration of iron is required or indicated 
and also in the treatment of conditions in 
which there is a deficiency of iron. Col- 
i, i,s „ -• • " as are known and are 
* ent Specifically, iron 

20 fecsisis arations and prepara- 

ii <' n< r having a valence of 3 
together with dextran are known and used 
in such treatment. 
According to German Patent No. 938,502 
25 iron dextran preparations are produced by 
first degrading a crude dextran such as by 
the action of mineral acids at an elevated 
temperature. A mixture of polymer homo- 
logues is thereby obtained and it is from 
30 this that the desired complex forming frac- 
tion is obtained by the addition of polar 
solvents. By heating and adding ferric salts 
and liquors conversion into the desired com- 
plex occurs. 

35 A new process for the preparation of in- 
jectable colloidal iron preparations has now 
been discovered which is superior to those 
heretofore known. According to the process 
of the present invention a polysaccharide 

40 which may be in alkaline, neutral or weakly 
acid solution is heated with hydrogen per- 
oxide and, at a pH above 8, with a non- 
[Price 4s. 6d.] 



toxic ferric com x;«a \ is $m& 

ally one which ,;m > si ;>\,„- >, it.ink 
such a pH. A t Jn-iliSMi n i 45 
is formed and this is brought iuio aqueous 
solution with or without the addition of 
chelate fonning hydroxy acids. An inject- 
able colloidal iron preparation may be pre- 
pared fr»>o i ' s k , means for doing 50 
this ' uch as neutraliza- 

tion, < f • t tc. This injectable 

iron prcf ir. ' • . s used in the same 
way as known colloidal iron preparations 
and is suitable for use in the treatment of 55 
conditions l «, * mdkxue the administra- 
tion of r , oi ki u^,i a fhs 
■treatmem <?? sroii -i !k ant It s. 

A Wk*> ' * < >5 <K 

equally s-sujaN? a* s!Amag sutetish In th? 60 
present \> o >, , , i «i 
ferred 

levans as well as other water soluble poly- 
saccharides of the inulin and mannan and, 
preferably, pullulan type. The ferric salts 65 
which are used in the present process in- 
clude all non-toxic ferric salts. Besides the 
water soluble ferric salts such as the nitrate, 
chloride, acetate and double salts such as 
ferric ammonium chloride, ferric oxy salts, 70 
and ferric compounds which can be con- 
verted into ferric hydroxide in the presence 
of alkali are equally suitable for use in the 
present process. 

In earning ' \ c~ the present 75 
inventio „ w to prepare 

suitable \- „ •> \> -;w,; - molecular 
weights Ixnm the ysmag :naterials but 
rather pj< 'its- molecular 

weight can be used with equal facility. This 80 
presents a substantial advantage over known 
processes where it is necessary before com- 
mencing to select and prepare suitable frac- 
tions with specific molecular weight. 
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and about 80 ml water until solution occurs. 
The solution is then adjusted to pH 
made up to 100 ml with water and rendered 
isotonic. Sterilization takes place by heat- 
ing to 105°C. for half an hour. An inject- 
able iron complex compound with a con- 
tent of 100 mg iron per ml is obtained. 
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EXAMPLE 2 
16.2 g dextran of high molecular weight 
(molecular weight 50.000) are, as described 
in Example 1, dissolved with the addition 



70 



75 



Yield: lo.u g; iron tumcm ^.^ /0 - 

The iron-dextran complex is then worfced 
up into an injectable iron complex by the 
procedure set forth in Example 1. 

EXAMPLE 3 
16 2 " natural levan are, as described in 
Example 1. dissolved with the addition of 
sodium hydroxide solution, and 10 ml 3U% 

> nc w.1 mc/_ irnn 
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More parus ' - 

sent invention 

an aqueous ' ' N < 

by adjusting v i <■ 
and adding thereto hydrogen peroxide and 
an aqueous solution of a feme salt. Alter- 
natively, the aqueous solution of the poly- 
saccharide caii tx- tmk-md szuu&l or 
weakly acid i-wcJ ^ '> < 
hydrogen pero* J" f ' ' ' f e 

hydroxide changes into the brown-red color 
of the resulting complex. . 

The solution which is thereby obtained 
can be worked up into an injectable prepara- 
tion by known means such as neutralization, 
dialysis, or desalting or by a suitable com- 

bi SfcolpS'^" £££ from ft. sodium *«» ~ ™ » » -J 
complex out with solvents, freeze drying or complex is obtained. 

amounts of a chelate forming hydroxy acid 

dfacid K acid, and salicylic acid, and 10 ml 30% hydrogen peroxide and 100 

bSt it is tfr?e appreciated that oYher chel- ml iron chloride solution arc r add ted; the 100 

An ,ti. famine hvdroxv acids are equally suit- mixture is kept alkaline by further addition 

40 l^^^TSE^biiniiw hydroxy of 2N sodium hydroxide solution. An iron- 

i-JSSf- the polysaccharide iron "* 
45 com P; ex - following non . Iimita tive examples procedure set forth in Example 1. 

™v£^ t ^^^f^ EXAM E5 

16.2 g levan > * arc 

as described in Wlth - 110 

the addition of ' t"W 
5 cc 30% hyd- 

the mixture is converted into the complex 
with 100 ml iron chloride solution. An 
iron-Ievan complex is obtained. U 5 
Yield: 9.85 g; iron content 32.5%. 
The iron-levan complex is worked up 
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more parucuiany uau«* ^ ■■ 

preparation and the production thereot: 

EXAMPLE 1 
16.2 g water soluble starch are dissolved 
at 70°C. in 400 ml water, with stirnng. To 
the solution are added 50 ml 2N sodium 
hydroxide solution and 10 ml 30% hydro- 
gen peroxide. 67 ml of a 30% iron chlor- 
ide solution are then added dropwisc and 
stirring continued for 1 hour at 75°C. The 



stirring continued for 1 hour at 75°C. The The iron-levan complex is wotjbm up 

rSufe is clarified by centrifuging and into an injectable ■ * P"- 

neutralized to pH 7.5 with hydrochloric acid, cedure set forth m Example 1. 
freed from portions of low molecular weight cyampt v f. 120 

60 bv dialysis, precipitated with methanol and EXAMPLE o ^ 

6 Sried An iron-starch complex is obtained. 16 2 g water soluble starch are dissolved 

Yield- 15 5 E- iron content 24.4%. in 400 ml water, and 15 ml 30% hydrogen 

?8 g of ^ iron-starch complex are peroxide are added The mature is then 

warmed with 2 g secondary sodium citrate heated to the boil for 7 hours; 40 ml tn- 
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ethylamine are added and 70 ml of a 30% 5. A process according to any of claims 
iron chloride solution are added dropwise. 1—3 wherein the polysaccharide is in 
The mixture is further stirred for one hour neutral solution when heated with the hy- 
at about 80°C, clarified by centrifuging and drogen peroxide. 
5 precipitated with methanol. After repreci- 6. A process according to any of claims 65 
pitation once from methanol, an iron-starch 1 — 3 wherein the polysaccharide is m a 
complex is obtained. weak acid solution when heated with the 

Yield: 12.8 g; iron content 24.8%. hydrogen peroxide. 

40 g of the iron-starch complex are dis- 7. A process according to claim 4 where- 
10 solved at elevated temperature in a little in the alkaline solution is prepared by ad- 70 
water and, after adjustment of the pH value justing the pH of an aqueous solution of the 
to 6.3, made up to 100 ml. The solution is polysaccharide to a value greater than 8, 
then rendered isotonic with sodium chlor- and the hydrogen peroxide and an aqueous 
ide. Sterilization takes place by heating to solution of the ferric compound is added 
15 105°C. for half an hour. An injectable thereto. 75 
solution of the iron complex with a content 8. A process according to claim 5 where- 
of 100 mg/ml iron is obtained. in the neutral solution is prepared by render- 
ing neutral an aqueous solution of the poly- 
EXAMPLE 7 saccharide, the hydrogen peroxide is added 
16.2 g water soluble starch are dissolved thereto, the solution is heated to boiling 80 
20 in 400 ml water, and 10 ml 30% hydrogen until the desired degree of degradation of 
peroxide are added. The solution is heated the polysaccharide has resulted, the pH is 
to the boil for 2\ hours and the procedure adjusted to above 8, and the ferric com- 
of Example 1 is followed to produce an pound is added. 

iron-starch complex. 9. A process according to claim 6 where- 85 

25 Yield: 14.0 g; iron content 25.4%. in the weak acid solution is prepared by 

The iron-starch complex is then worked rendering acidic an aqueous solution of the 
up into an injectable iron complex accord- polysaccharide, hydrogen peroxide is added 
ing to the procedure set forth in Example 1. thereto, the solution is heated to boiling 

until the desired degree of degradation of 90 
EXAMPLE 8 the polysaccharide has resulted, the pH is 

30 16.2 g natural levan are dissolved in 400 adjusted to above 8, and the ferric salt is 
ml water, 15 ml acetate buffer of pH 5.5, added. 

and 5.0 cc 30% hydrogen peroxide are 10. A process according to any of claims 
added. The mixture is heated to boiling for 1—9 wherein the complex is recovered and 95 
3 hours and an iron-levan complex is ob- dried, and redissolved in water to which a 
35 tained according to the procedure set forth chelate forming hydroxy acid or salt has 
in Example 1. been added. 

Yield: 13.2 g; iron content 25.8%. 11. A process according to claim 10 

The iron-levan complex is then worked up wherein the chelate forming hydroxy acid or 100 
into an injectable iron complex according salt is added in an amount of from 2 to 
40 to the procedure set forth in Example 1. 10% by weight based on the weight of the 

polysaccharide iron complex. 
WHAT WE CLAIM IS: — 12. A process according to claim 10 or 

1. A process for the production of a col- 11 wherein the chelate forming hydroxy 105 
loidal '" 1 ich comprises acid or salt is citric acid, tartaric acid, lactic 

heatinj ' vA s h$ndfi wsife hydrogen per- acid, glycolic acid or salicyclic acid. 
45 oxide > , < , with a non- 13. A process according to claim 1 sub- 

toxic reby there is stantially as hereinbefore described in any 

formed a poiysiiediaride-ifon complex, and of Examples 1 — 5. 110 
bringing the complex into solution to form 14. A process according to claim 1 sub- 
a colloidal iron preparation. stantially as hereinbefore described in any 

50 2. A process according to claim 1 where- of Examples 6—8. 

in the polysaccharide is starch, dextran, 15. A colloidal iron preparation when- 
levan, inulin, mannan or pullulan. ever prepared by a process according to any 115 

3. A process according to claim 1 or 2 of claims 1 — 14. 
wherein the ferric compound is ferric nitrate, 

55 ferric chloride, ferric acetate, ferric am- For the Apj 

monium chloride or a ferric oxy salt. CARPMAELS & : 

4. A process according to any of claims Chartered Patent Agents, 
1_3 wherein the polysaccharide is in alkal- 24 Southampton Buildings, 
ine solution when heated with the hydrogen Chancery Lane, London, W.C.2. 

60 peroxide. 
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